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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a communica-
tion terminal device for transmitting and receiving frames
in a communication network system, and more particu-
larly to a communication terminal device for transmitting
and receiving frames each containing a plurality of pack-
ets.

BACKGROUND ART

[0002] In a conventional communication network sys-
tem where frames are transmitted and received between
a plurality of communication terminal devices, data trans-
mission is conducted by transmitting a frame, which con-
tains a set of header information, data, and frame check
sequence information, from a communication terminal
device to a reception terminal device (see pages 34 and
199-205 of ANSI/IEEE Std802.11, ISO/IEC 8802-11:
1999(E)).

[0003] FIG. 9 is a diagram showing a conventional
frame structure disclosed in ANSI/IEEE Std802.11,
ISO/IEC 8802-11:1999(E). In FIG. 9, a frame includes a
preamble field 91, a frame control field 92, a duration/ID
field 93, a first address field 94, a second address field
95, a third address field 96, a frame body field 97, and a
frame check sequence field 98.

[0004] The preamble field 91 contains information
used for establishing frame synchronization. The frame
controlfield 92 contains aframe type, etc. The duration/ID
field 93 contains information related to a length of time
for which a communication medium is occupied for trans-
mitting the frame. The first address field 94 contains a
destination terminal device address indicating an ad-
dress of a terminal device, which receives the frame,
among terminal devices which directly transmit/receive
the frame. The second address field 95 contains a source
terminal device address indicating an address of a ter-
minal device, which transmits the frame, among the ter-
minal devices which directly transmit/receive the frame.
The third address field 96 contains a source address in-
dicating an address of a terminal device from which the
frame was originally transmitted, and a destination ad-
dress indicating an address of a terminal device which
is a final destination of the frame. The frame body field
97 contains a sequence number, cryptographic informa-
tion, and data. The frame check sequence 98 contains
information used for detecting whether the frame has an
error.

[0005] Inthe frame shownin FIG. 9, the preamble field
91, the frame control field 92, and the duration/ID field
93 are transmitted at a lowest possible speed using a
modulation technique, which provides high redundancy,
so as to be recognized by all terminal devices on the
communication network. Other fields (hereinafter, cor-
rectively referred to as a "data field") are transmitted at
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high speed using a modulation technique suitable for a
communication status between communicating terminal
devices.

[0006] As described above, the preamble field 91, the
frame control field 92, and the duration/ID field 93 are
transmitted at a lowest possible transmission rate, while
the data field is transmitted at a high transmission rate.
However, if the transmission rate of the data field is con-
siderablyhigh, overhead due to transmission of the pre-
amble field 91, the frame control field 92, and the dura-
tion/ld field 93 is increased. Accordingly, an effective
transmission rate is reduced.

[0007] For example, consider a case where a working
bandwidth and the data transmission rate are quadrupled
in a system which conforms to the IEEE802.11a standard
and uses the 5GHz band. It is assumed that a 1500 byte
data field is transmitted as an Ethernet (R) packet. In this
case, it requires 24 microseconds (usec) to transmit the
preamble field 91, the frame control field 92, and the du-
ration/ID field 93. Further, it requires 56 usec to transmit
the data field. Accordingly, 56 usec/(24 usec+56 usec)
=0.7, and therefore a transmission efficiency for the data
field is reduced to 70%. Moreover, in the case of using
an access control system, such as CSMA/CD, it is nec-
essary to insert a gap between frames to be transmitted,
so that the transmission efficiency is reduced to 40% or
lower on average. Such an example is also disclosed in
document US - B1 - 6438123.

[0008] In order to solve the problem as described
above, Japanese Patent Laid-Open Publication No.
7-123118 proposes a frame transmission circuit. This
frame transmission circuit transmits transmission frames
each containing a plurality of packets, thereby increasing
the transmission efficiency.

[0009] The frame transmission circuit proposed by
Japanese Patent Laid-Open Publication No. 7-123118
is applicable to a case of transmitting only data packets.
However, this frame transmission circuit is not able to
satisfy quality of service (QoS) requirements, e.g., a max-
imum delay time, jitter prevention, etc., required by an
AV stream, such as an audio packet (e.g., a VolP packet)
or avideo packet (e.g., anMPEG packet), to be satisfied,
and therefore is not applicable to a case of transmitting
the AV stream.

[0010] Further, in the case of using radio or a power
line as a communication medium, a frame error rate is
increased from 0.1% to approximately 1.0%, and there-
fore if a terminal device on the reception side detects an
error using forward error correction (FEC), a terminal de-
vice on the transmission side might be frequently re-
quired to retransmit frames. However, retransmission in
units of frames impairs a retransmission efficiency, and
therefore itis not possible to increase throughput. In order
to solve this problem, retransmission in units of packets
is conceivable. However, if the frame contains variable-
length packets, it is difficult to specify the location of a
packet, and therefore it is difficult to detect an error for
each packet.
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DISCLOSURE OF THE INVENTION

[0011] Accordingly, an object of the present invention
is to provide a communication terminal device capable
of increasing a transmission efficiency as well as of sat-
isfying transmission quality requirements.

[0012] To achieve the above objects, the present in-
vention has the following aspects.

[0013] Afirstaspectofthe presentinventionis directed
to a communication terminal device for generating a
frame by concatenating a plurality of packets obtained
from streams, and for transmitting the generated frame,
and the device includes: a packet classification section
for classifying the packets by stream types and destina-
tions; a packet accumulation section for accumulating
the packets classified by the packet classification section,
so as to be separately stored based on classification by
the stream types and the destinations; a QoS control sec-
tion for determining a transmission start requirement
based on a QoS parameter which defines a transmission
quality of a stream; a transmission control section for
determining whether the transmission start requirement
is satisfied; a framing section for generating the frame
by concatenating the packets accumulated in the packet
accumulation section if it is determined by the transmis-
sion control section that the transmission start require-
ment is satisfied; and a transmission section for trans-
mitting the frame generated by the framing section to a
destination communication terminal device.

[0014] In the communication terminal device accord-
ing to the first aspect of the present invention, the packets
are classified by stream types and destinations, the clas-
sified packets are separately stored based on classifica-
tion by the stream types and the destinations, and after
the packets are accumulated to such an extent as to sat-
isfy transmission quality requirements for the stream, a
frame generated by concatenating the accumulated
packets is transmitted. Since the generated frame in-
cludes a plurality of concatenated packets, a transmis-
sion efficiency is increased. Moreover, the frame is gen-
erated before the transmission quality requirements fail
to be satisfied, and therefore QoS requirements are sat-
isfied. Thus, it is possible to provide a communication
terminal device capable of increasing a transmission ef-
ficiency as well as of satisfying the transmission quality
requirements.

[0015] Preferably, the transmission start requirement
determined by the QoS control section is as to whether
a predetermined maximum concatenation number of
packets are accumulated in the packet accumulation sec-
tion.

[0016] Thus, a maximum possible number of packets
can be concatenated together, whereby it is possible to
increase the transmission efficiency and thereby to sat-
isfy the transmission quality requirements.

[0017] Preferably, the communication terminal device
further includes a maximum concatenation number
change section for changing the maximum concatena-

10

15

20

25

30

35

40

45

50

55

tion number, the transmission line for transmitting the
frame is a power line, and if a cyclic power noise occurs
on the power line, the maximum concatenation number
change section changes the maximum concatenation
number to a number of packets which can be transmitted
within a time period in which a quantity of the cyclic power
noise is less than a predetermined value.

[0018] Thus, even if the cyclic power noise occurs, the
frame is transmitted within a time period for which the
influence of the cyclic power noise is substantially harm-
less, and therefore it is possible to ensure that the frame
reaches the reception side, thereby increasing the trans-
mission efficiency.

[0019] For example, in the case where the maximum
concatenation number is N, the time period in which the
quantity of the cyclic power noise is less than the prede-
termined value is R, a redundant time period, which is
obtained by excluding a time period of data from a total
time period required for transmitting one frame, is V, and
a time period, which corresponds to aportion of a trans-
mission frame and is required for transmitting data cor-
responding to a single packet, is W, the maximum con-
catenation number change section may set the maximum
concatenation number so as to be a value equal to or
less than a maximum integer which does not exceed (R-
V)/W.

[0020] Thus, the communication terminal device is
able to obtain the number of packets to be concatenated
within the time period for which the influence of the cyclic
power noise is substantially harmless.

[0021] Preferably, the transmission start requirement
determined by the QoS control section is as to whether
the packets are accumulated into the packet accumula-
tion section within a predetermined maximum delay time.
[0022] Thus, the communication terminal device can
delay packet transmission as much as possible, whereby
it is possible to increase the transmission efficiency and
thereby to satisfy the transmission quality requirements.
[0023] For example, the communication terminal de-
vice may further includes a counter which indicates a
current time, the packet accumulation section adds the
current time indicated by the counter to each packet to
be accumulated, and the transmission control section de-
termines whether a difference between the current time
indicated by the counter and a time added to an earliest
packet accumulated in the packet accumulation section
exceeds the maximum delay time, thereby determining
whether the packets are accumulated into the packet ac-
cumulation section within the maximum delay time.
[0024] Thus, the communication terminal device can
calculate a delay time.

[0025] For example, the maximum concatenation
number and/or the maximum delay time may be calcu-
lated by the QoS control section based on the QoS pa-
rameter and a status of the transmission line.

[0026] For example, the maximum concatenation
number and/or the maximum delay time may be calcu-
lated by an external QoS controller based on the QoS
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parameter and a status of the transmission line.

[0027] For example, the maximum concatenation
number may be calculated by an external QoS controller
based on the QoS parameter and a status of the trans-
mission line.

[0028] Thus, the maximum concatenation number
and/or the maximum delay time is/are determined with
consideration of the current status of the transmission
path.

[0029] For example, the QoS parameter may be any
one of a maximum tolerable delay time, a maximum tol-
erable jitter, a maximum transmission rate, a minimum
transmission rate, a maximum continuous transmission
time, and a maximum transmission suspension time.
[0030] Preferably, the communication terminal device
may further include: a reception section for receiving a
frame transmitted from a transmission side communica-
tion terminal device; an error detection section for detect-
ing errors in packets contained in the frame received by
the reception section; and a retransmission request sec-
tion for requesting the transmission side communication
terminal device to retransmit an earliest packet deter-
mined by the error detection section as having an error
and all packets following the earliest packet.

[0031] Thus, it is possible to retransmit a packet de-
termined as having an error and all packets following that
packet.

[0032] For example, the framing section may add to
each packet an error detection code, location information
about a location of the packet in the frame, and a syn-
chronization flag, thereby generating the frame.

[0033] Preferably, the communication terminal device
may further include: a reception section for receiving a
frame transmitted from a transmission side communica-
tion terminal device; an error detection section for detect-
ing errors in packets contained in the frame received by
the reception section; and a retransmission request sec-
tion for requesting the transmission side communication
terminal device to retransmit any packet determined by
the error detection section as having an error.

[0034] Thus, it is possible to retransmit only a packet
determined as having an error, i.e., selective packet re-
transmission is possible, whereby it is possible to in-
crease throughput.

[0035] For example, the framing section may add to
each packet an error detection code, location information
about a location of the packet in the frame, and a syn-
chronization flag, thereby generating the frame.

[0036] For example, the packets may be Ethernet (R)
frames.
[0037]
packets.
[0038] Thus, itis possible to provide a communication
terminal device of the present invention without making
any system change to the upper layer.

[0039] A second aspect of the present invention is di-
rected to a method for generating a frame by concate-
nating a plurality of packets obtained from streams, and

For example, the packets may be MPEG-TS
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for transmitting the generated frame, and the method in-
cludes the steps of: classifying the packets by stream
types and destinations; accumulating the classified pack-
ets so as to be separately stored based on classification
by the stream types and the destinations; determining a
transmission start requirement based on a QoS param-
eter which defines a transmission quality of a stream;
determining whether the transmission start requirement
is satisfied; generating the frame by concatenating the
packets accumulated in the packet accumulation section
if it is determined that the transmission start requirement
is satisfied; and transmitting the generated frame to its
destination.

[0040] A third aspect of the present invention is direct-
ed to a program causing a computer to generate a frame
by concatenating a plurality of packets obtained from
streams, and to transmit the generated frame, and the
program causes the computer to implement the steps of:
classifying the packets by stream types and destinations;
accumulating the classified packets so as to be sepa-
rately stored based on classification by the stream types
and the destinations; determining a transmission start
requirement based on a QoS parameter which defines a
transmission quality of a stream; determining whether
the transmission start requirement is satisfied; generat-
ing the frame by concatenating the packets accumulated
in the packet accumulation section if it is determined that
the transmission start requirement is satisfied; and trans-
mitting the generated frame to its destination.

[0041] A fourth aspect of the present invention is di-
rected to a computer-readable recording medium having
stored therein a program causing a computer to generate
a frame by concatenating a plurality of packets obtained
from streams, and to transmit the generated frame, and
the program causes the computer to implement the steps
of: classifying the packets by stream types and destina-
tions; accumulating the classified packets so as to be
separately stored based on classification by the stream
types and the destinations; determining a transmission
start requirement based on a QoS parameter which de-
fines a transmission quality of a stream; determining
whether the transmission start requirement is satisfied;
generating the frame by concatenating the packets ac-
cumulated in the packet accumulation section if it is de-
termined that the transmission start requirement is sat-
isfied; and transmitting the generated frame to its desti-
nation.

[0042] Afifth aspect of the presentinventionis directed
to an integrated circuit for generating a frame by con-
catenating a plurality of packets obtained from streams,
and the circuit includes: a packet classification section
for classifying the packets by stream types and destina-
tions; a packet accumulation section for accumulating
the packets classified by the packet classification section,
so as to be separately stored based on classification by
the stream types and the destinations; a QoS control sec-
tion for determining a transmission start requirement
based on a QoS parameter which defines a transmission
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quality of a stream; a transmission control section for
determining whether the transmission start requirement
is satisfied; and a framing section for generating the
frame by concatenating the packets accumulated in the
packet accumulation section if it is determined by the
transmission control section that the transmission start
requirement is satisfied.

[0043] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0044]

FIG. 1 is a block diagram illustrating a hardware
structure of a communication terminal device ac-
cording to a first embodiment of the present inven-
tion;

FIG. 2 is a block diagram illustrating a functional
structure of a transmission side communication ter-
minal device according to the first embodiment of
the present invention;

FIG. 3 is a block diagram illustrating a functional
structure of a reception side communication terminal
device according to the first embodiment of the
present invention;

FIG.4is adiagramillustrating the structure of a frame
generated by a framing section 109;

FIG. 5is a graph showing an exemplary cyclic power
noise observed on a power line when a halogen lamp
is connected to a 60Hz power source;

FIG. 6 is a block diagram illustrating a functional
structure of a transmission side communication ter-
minal device according to a second embodiment of
the present invention;

FIG. 7 is a block diagram illustrating a functional
structure of a reception side communication terminal
device according to the second embodiment of the
present invention;

FIG. 8 is a diagram illustrating the entire system
structure when a communication terminal device of
the presentinvention is applied to high-speed power
line transmission; and

FIG. 9 is a diagram showing a conventional frame
structure.

BEST MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)

[0045] FIG.1isablock diagram illustrating a hardware
structure of a communication terminal device according
to a first embodiment of the present invention. In FIG. 1,
a communication terminal device 1 includes an analog
front end (AFE) 2, a power line communication physical
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layer (PLC PHY) 3, a memory 4, a power line communi-
cation media access control (PLC MAC) 5, a CPU 6, and
an Ethernet module 7. The analog front end 2 is connect-
ed to a power line 8. The Ethernet module 7 is connected
to an Ethernet cable 9.

[0046] The analog front end 2 performs A/D conver-
sion, D/A conversion, automatic gain control (AGC), and
coupling. The power line communication physical layer
3 performs sampling, modulation, demodulation, and for-
ward error correction (FEC) processing. The memory 4
has stored therein a program, which implements
processing procedures of the present invention, and
transmission and reception data. The power line com-
munication MAC layer 5 performs framing, addition of a
cyclic redundancy check (CRC) code, CRC checking,
transmission control, reception processing, and retrans-
mission control. The CPU 6 performs QoS processing
and controls an interface to an upper layer. The Ethernet
module 7 transmits and receives data to/from an Ethernet
(R) network.

[0047] FIG.2isablock diagramillustrating a functional
structure of the communication terminal device 1 on the
transmission side (hereinafter, referred to as a "transmis-
sion side communication terminal device"). In FIG. 2, the
transmission side communication terminal device in-
cludes a transmission-side upper layer interface (I/F)
101, a stream recognition section 102, a queue control
section 103, transmission queues 104, 105, 106, and
107, atransmission control section 108, a framing section
109, a medium transmission section 110, a medium re-
ception section 111, a counter 112, and a QoS control
section 113 . Although four transmission queues are
shown in FIG. 2, the number of the transmission queues
is not limited to four.

[0048] FIG. 3is ablockdiagramillustrating a functional
structure of the communication terminal device 1 on the
reception side (hereinafter, referred to as a "reception
side communication terminal device"). In FIG. 3, the re-
ception side communication terminal device includes a
medium reception section 201, a packet reception
processing section 202, a reception-side upper layer in-
terface (I/F) 203, a retransmission control section 204,
and a medium transmission section 205.

[0049] In the transmission side communication termi-
nal device shown in FIG. 2, the medium transmission
section 110 and the medium reception section 111 are
realized by the analog front end 2 and the power line
communication physical section 3, respectively. The
transmission control section 108, the framing section
109, and the counter 112 are realized by the power line
communication MAC layer 5. The transmission queues
104, 105, 106, and 107 are realized by the memory 4.
The transmission-side upper layer I/F 101, the stream
recognition section 102, the queue control section 103,
and the QoS control section 113 are realized by the CPU
6. Note that the stream recognition section 102 may be
realized as a hardware filtering circuit by the power line
communication MAC layer 5.
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[0050] In the reception side communication terminal
shown in FIG. 3, the medium reception section 201 and
the medium transmission section 205 are realized by the
analog front end 2 and the power line communication
physical section 3, respectively. The packet reception
processing section 202 and the retransmission control
section 204 are realized by the power line communication
MAC layer 5. The reception-side upper layer I/F 203 is
realized by the CPU 6.

[0051] The transmission side communication terminal
device and the reception side communication terminal
device are connected together via a power line as a com-
munication medium, so as to be able to communicate
with each other. Further, each communication terminal
device 1 is connected to a QoS controller present on the
communication medium, i.e., the power line, so as to be
able to communicate with the QoS controller via the pow-
er line.

[0052] InFIG. 2, the transmission-side upper layer I/F
101 receives transmission packets from the upper layer.
The transmission packets are contained in, for example,
Ethernet (R) frames or MPEG-TS packets. The stream
recognition section 102 determines stream types of the
transmission packets, and adds a stream numberto each
packet. The queue control section 103 classifies the
transmission packets by stream types and destinations,
and controls storage of the classified packets into the
transmission queues 104, 105, 106, and 107. The trans-
mission queues 104, 105, 106, and 107 accumulate the
transmission packets. The transmission control section
108 retrieves packets from the transmission queues 104,
105, 106, and 107 and passes the retrieved packets to
the framing section 109 in accordance with an accumu-
lation status of the transmission packets into the trans-
mission queues 104, 105, 106, and 107. The framing
section 109 adds a preamble and a frame control to the
head of a series of packets from the transmission control
section 108, adds synchronization information to the
head of each packet, and adds an error detection code
to the end of each packet, thereby constructing a frame.
The medium transmission section 110 transmits the
frame derived from the framing section 109 to the recep-
tion side communication terminal device via the commu-
nication medium. The medium reception section 111 re-
ceives a retransmission request from the reception side
communication terminal device. The counter 112 indi-
cates the current time. The QoS control section 113 de-
termines transmission start requirements based on a
QoS parameter.

[0053] In FIG. 3, the medium reception section 201
receives a frame from the communication medium. The
packet reception processing section 202 extracts individ-
ual packets from the frame. The retransmission control
section 204 generates the retransmission request. The
medium transmission section 205 transmits the retrans-
mission request to the transmission side communication
terminal. The reception-side upper layer I/F 203 passes
a reception packet to the upper layer.
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[0054] Note that although the present embodiment us-
es the power line as the communication medium, the
communication medium may be provided in the form of
a wire, e.g., an Ethernet cable, an IEEE 1394 cable, a
USB cable, an ADSL cable, or a Home PNA cable, or
may be provided in a wireless form using, for example,
an IEEE802.11a/b/g/n, wideband orthogonal frequency
division multiplexing (WOFDM) technique, or an ultra
wideband (UWB) technique.

[0055] Described below is an operation of the commu-
nication terminal device 1 of the present invention.
[0056] Firstly, initial setting to be performed prior to
communication is described. The QoS control section
113 acquires stream recognition information and a QoS
parameter which are contained in a packet transmitted
from an application in the upper layer (hereinafter, re-
ferred to as an "upper layer application"). The stream
recognition information contains a stream number
uniquely assigned to the stream, a source address of the
packet, a destination address of the packet, a protocol,
such as a user datagram protocol (UDP) or a transmis-
sion control protocol (TCP) used for an IP packet, a type
of service (TOS) field, a virtual local area network (VLAN)
tag, a port number, asynchronous and synchronous pe-
riod information related to a USB packet and an IEEE
1394 packet, etc. The QoS parameter indicates quality
requirements required for stream transmission (herein-
after, referredtoas "transmission quality requirements"),
and is defined for each stream. The QoS parameter con-
tains any one of a maximum tolerable delay time, a max-
imum tolerable jitter, a maximum transmission rate, a
minimum transmission rate, a maximum continuous
transmission time, and a maximum transmission suspen-
sion time.

[0057] In order to transmit a frame, the QoS control
section 113 calculates a necessary bandwidth based on
the QoS parameter, with consideration of a transmission
time, transmission intervals, and a transmission rate,
which are required for transmitting the frame. Then, the
QoS control section 113 requests the QoS controller to
assign the necessary bandwidth to the communication
terminal device 1. In response to this, the QoS controller
assigns a bandwidth to the communication terminal de-
vice 1 such that the requirements are satisfied as much
as possible. The QoS controller returns resource use per-
mission information related to the actually assigned
bandwidth to the communication terminal device 1. The
resource use permission information designates a trans-
mission start time, a transmission permitted period, an
available frequency, etc., which are obtained based on
the assigned bandwidth. The QoS control section 113
calculates a net maximum concatenation number Nb and
a net maximum delay time Tb based on the QoS param-
eter and the resource use permission information re-
ceived from the QoS controller, and passes the net max-
imum concatenation number Nb and the net maximum
delay time Tb to the stream recognition section 102. The
netmaximum concatenation number Nb and the net max-



11 EP 1 625 713 B1 12

imum delay time Tb are included in the transmission start
requirements . Since the QoS parameter is defined for
each stream, the net maximum concatenation number
Nb and the net maximum delay time Tb are also defined
for each stream. In this manner, the initial setting for com-
munication is completed.

[0058] Next, a data transmission operation is de-
scribed. Firstly, the transmission-side upper layer I/F 101
receives a transmission packet from the upper layer. It
is assumed that a destination address of the transmission
packet is designated. The transmission packet may be
an Ethernet frame, an MPEG1 packet, an MPEG2 PS/TS
packet, an MPEG4 packet, an adaptive differential pulse
code modulation (ADPCM) packet, a G. 723 packet, a
USB packet, or an IEEE1394 frame. The transmission-
side upper layer I/F 101 passes the received transmis-
sion packet to the stream recognition section 102.
[0059] The stream recognition section 102 refers to
the stream recognition information contained in the trans-
mission packet received from the transmission-side up-
per layer I/F 101, and extracts the stream number and
the destination of the transmission packet. The retrieved
stream number and destination are explicitly added to
the transmission packet, and passed to the queue control
section 103.

[0060] The queue control section 103 refers to the
stream number and destination added to the transmis-
sion packet passed from the stream recognition section
102, and checks whether any one of the transmission
queues 104, 105, 106, and 107 has stored therein a pack-
et corresponding to the same stream type and the same
destination as those added to the transmission packet.
Inthe case where there is such a packet as to correspond
to the same stream type and the same destination as
those added to the transmission packet, the queue con-
trol section 103 stores the transmission packet into a
transmission queue having stored therein the packet cor-
responding to the same stream type and the same des-
tination as those added to the transmission packet. On
the other hand, if there is no packet corresponding to the
same stream type and the same destination as those
added to the transmission packet, the queue control sec-
tion 103 stores the transmission packet into an empty
transmission queue. When storing the transmission
packet into the empty transmission queue, the queue
control section 103 reads the current time from the coun-
ter 112, and adds the read time to the transmission pack-
et. In this manner, the queue control section 103 serves
as a packet classification section for classifying packets
by stream types and destinations, and accumulates the
packets into the transmission queues.

[0061] The transmission control section 108 monitors
the accumulation status of the transmission packets into
the transmission queues. Specifically, the transmission
control section 108 recognizes stream numbers accumu-
lated in each transmission queue, and monitors, for each
stream number, three conditions, such as whether the
number of packets stored in the transmission queue ex-

10

15

20

25

30

35

40

45

50

55

ceeds the net maximum concatenation number Nb cor-
responding to the stream, whether a frame length, which
is calculated based on the number of packets stored in
the transmission queue, exceeds a default value ob-
tained by the QoS control section 113 and corresponding
to the stream, and whether a difference between the time
at which the earliest transmission packet was stored and
the current time obtained from the counter 112 is equal
to or more than the net maximum delay time Tb corre-
sponding to the stream. If any one of the above three
conditions is satisfied, the transmission control section
108 retrieves all transmission packets stored in the trans-
mission queue for which the condition is satisfied, and
transmits all the retrieved transmission packets to the
framing section 109.

[0062] The framing section 109 consolidates the trans-
mission packets from the transmission control section
108 into one frame.

[0063] FIG. 4 is a diagram illustrating the structure of
a frame generated by the framing section 109. As shown
in FIG. 4, a single frame contains a preamble 11, a frame
control 12, packet lengths 13 corresponding to transmis-
sion packets, packet location information 14, transmis-
sion packets 15, error detection codes 16, and synchro-
nization flags 17. Each of the packet lengths 13, the pack-
et location information 14, and the error detection codes
16 is provided for one transmission packet. A synchro-
nization flag 17 is inserted immediately before each of
the packet lengths 13 corresponding to second and sub-
sequent transmission packets 15. The preamble 11 and
the frame control 12 are added at the head of the frame.
Each transmission packet 15 is added with the packet
length 13, and the packet location information 14, which
indicates the order of the transmission packet 15 counted
from the head of the frame. Moreover, each transmission
packet 15 is added at its end with the error detection code
16 used for detecting an error within a portion from the
packet length 13 to the transmission packet 15. The syn-
chronization flag 17 is added following the error detection
code 16. Note that the packet length 13, the packet lo-
cation information 14, and the error detection code 16
are repeatedly provided in the same number as the
number of the transmission packets 15 contained in the
frame, and the synchronization flag 17 is not added after
the last error detection code 16 in the frame. Although
FIG. 4 shows an example where a single frame contains
three transmission packets, the number of transmission
packets to be contained per frame is not limited to three.
Note that the packet location information 14 added to the
last transmission packet 15 is added with a value 080
in order to explicitly represent the end of the frame.
[0064] The framing section 109 passes a generated
frame to the medium transmission section 110.

[0065] The medium transmission section 110 modu-
lates the frame passed from the framing section 109, and
transmits the modulated frame to the reception side com-
munication terminal device via the communication me-
dium.
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[0066] In this manner, a frame containing transmission
packets is transmitted from the transmission side com-
munication terminal device to the reception side commu-
nication terminal device.

[0067] Described nextis an operation of the reception
side communication terminal device.

[0068] Referring to FIG. 3, the medium reception sec-
tion 201 demodulates and passes a frame transmitted
from the transmission side communication terminal de-
vice, to the packet reception processing section 202.
[0069] The packet reception processing section 202
extracts the first packet location information 14, the first
transmission packet 15, and the first error detection code
16 from the frame based on the first packet length 13
contained in the frame. The packet reception processing
section 202 uses the extracted error detection code 16
to check whether there is an error in the transmission
packet 15. If there is no error, the packet reception
processing section 202 notifies the retransmission con-
trol section 204 of the extracted packet location informa-
tion 14, and passes the extracted transmission packet
15 to the reception-side upper layer I/F 203. The recep-
tion-side upper layer I/F 203 passes the transmission
packet 15 to the upper layer. If there is an error in the
transmission packet 15, the packet reception processing
section 202 discards the packet location information 14
and the transmission packet 15 extracted from the frame.
[0070] Then, the packet reception processing section
202 seeks for a synchronization flag. If the synchroniza-
tion flag is found, the packet reception processing section
202 extracts the second packet length 13, the second
packet location information 14, the second transmission
packet 15, and the second error detection code 16 which
are all located after the synchronization flag, and deter-
mines whether there is an error in the second transmis-
sion packet 15 in a manner as described above. If there
is no error, the packet reception processing section 202
notifies the retransmission control section 204 of the ex-
tracted packet location information 14 , and passes the
extracted transmission packet 15 to the reception-side
upper layer I/F 203. The reception-side upper layer I/F
203 passes the transmission packet 15 tothe upper layer.
If there is an error in the second transmission packet 15,
the packet reception processing section 202 discards the
packet location information 14 and the second transmis-
sion packets 15. The packet reception section 202 re-
peatedly performs processing as described above until
it encounters the end of the frame.

[0071] When the processing as described above is
completed to the end of the frame, the packet reception
processing section 202 notifies the retransmission con-
trol section 204 of the completion of the processing. Upon
receipt of the notification, the retransmission control sec-
tion 204 checks whether each piece of packet location
information between the head and the tail of the frame
corresponds to a packet notified as containing no error.
Specifically, if the number of packets contained in the
frameis N, the retransmission control section 204 checks
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whether the packet location information has been re-
ceived in numerical order such that the last piece of pack-
et location information is assigned with a number of
N+0x80. If N pieces of packet location information have
been received, the retransmission control section 204
passes a reception completion notification to the medium
transmission section 205. Inresponse to this, the medium
transmission section 205 transmits the reception com-
pletion natification to the transmission side communica-
tion terminal device. If the number of received pieces of
packet location information is less than N, the retrans-
mission control section 204 passes to the medium trans-
mission section 205 a retransmission request notification
containing the packet location information corresponding
to the transmission packets received without an error. In
response to this, the medium transmission section 205
transmits the retransmission request natification to the
transmission side communication terminal device.
[0072] In the transmission side communication termi-
nal device, the medium reception section 111 receives
an incoming reception completion notification or retrans-
mission request notification. When the reception com-
pletion notification is received, the medium reception sec-
tion 111 removes all transmitted packets in the transmis-
sion queues, thereby terminating a transmission proc-
ess. When the retransmission request notification is re-
ceived, the medium reception section 111 removes only
packets notified as having been normally received, from
the transmission queues, and requests the transmission
control section 108 to retransmit a packet notified as hav-
ing not been normally received. In response to this, the
transmission control section 108 retransmits only the
packet having been failed to be transmitted. Alternatively,
the transmission control section 108 waits until a trans-
mission packet is newly stored into the transmission
queue, and then retransmits a frame constructed by con-
catenating the newly stored transmission packet and the
packet having been failed to be transmitted.

[0073] In this manner, in the first embodiment of the
present invention, the communication terminal device
classifies packets by stream types and destinations, and
accumulates the packets into the transmission queues.
If the net maximum concatenation number Nb or the net
maximum delay time Tb specified by the QoS parameter
is satisfied in a transmission queue, packets accumulat-
ed in the transmission queue are concatenated into a
frame and transmitted. Accordingly, itis possible to trans-
mit the frame containing a maximum number of packets
which can be concatenated, whereby it is possible to in-
crease a transmission efficiency. Moreover, the upper
limit of the number of packets to be concatenated (i.e.,
the netmaximum concatenation number Nb) and the time
allowed for a frame to reach the reception side after a
previous frame reaches the reception side (i.e., the net
maximum delay time Tb) are determined based on the
QoS parameter defined for each stream, and therefore
it is possible to satisfy the transmission start require-
ments. Accordingly, it is possible to provide a communi-
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cation terminal device capable of increasing the trans-
mission efficiency, while of satisfying the transmission
quality requirements.

[0074] Further, itis possible to retransmit only a packet
determined as having an error, i.e., selective packet re-
transmission is possible, whereby it is possible to in-
crease throughput.

[0075] Note that the first embodiment has been de-
scribed with respect to a case where the reception side
communication terminal device detects an error in pack-
ets containedin areceived frame, and requests the trans-
mission side communication terminal device to retrans-
mit packets determined as having an error. However, the
reception side communication terminal device may re-
quest the transmission side communication terminal de-
vice to retransmit an earliest packet determined as hav-
ing an error and all packets following the earliest packet.
[0076] Furthermore, the first embodiment has been
described with respect to a case where the net maximum
concatenation number Nb and the net maximum delay
time Tb are assigned by the QoS control section 113.
However, the net maximum concatenation number Nb
and the net maximum delay time Tb may be assigned by
the QoS controller in accordance with predetermined cri-
teria.

[0077] Further still, although the first embodiment has
been described with respect to a case where the QoS
control section 113 determines a required bandwidth
based on the QoS parameter, and notifies the QoS con-
troller of the required bandwidth, the QoS control section
113 may notify the QoS parameter itself directly to the
QoS controller.

[0078] Further still, the first embodiment has been de-
scribed with respect to a case where a queue structure
is used for temporarily accumulating packets. However,
any means for simply accumulating packets can be used
instead of using the queue structure so long as the order
of transmitting packets is appropriately controlled.
[0079] Further still, the first embodiment has been de-
scribed with respect to a case where the communication
terminal devices are separately provided on the reception
and transmission sides. However, it is apparent that a
single communication terminal device can have both a
transmission function and a reception function.

[0080] Further still, the first embodiment has been de-
scribed with respect to a case where the maximum con-
catenation number and/or the maximum delay time are
used as transmission start requirements. However, the
presentinvention is not limited to this so long as the trans-
mission quality is defined for each stream type.

(Second Embodiment)

[0081] In the case of a power line communication in
which a power line is used as a communication medium,
there is a possibility that a cyclic power noise in synchro-
nization with a power line cycle (e.g., 50 Hz in eastern
Japan, and 60 Hz in western Japan) might occur due to
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a device connected to a transmission line.

[0082] FIG. 5is a graph showing an exemplary cyclic
power noise observed on a power line when a halogen
lamp is connected to a 60Hz power source. In the cyclic
power noise as shown in FIG. 5, voltage is increased and
decreased over time in a cyclic manner. In FIG. 5, a six
millisecond-long noise is exemplarily shown as cyclically
occurring at 8.33 msecintervals (i.e., at each half a power
line cycle).

[0083] If such a cyclic power noise occurs in the neigh-
borhood of a receiving side terminal device, a signal-to-
noise (SN) ratio declines in a period Rx where noise volt-
age exceeds a threshold Q. On the other hand, a satis-
factory SN ratio is obtained in a period R where the noise
voltage is equal to or less than the threshold Q. Accord-
ingly, reception on the reception side is not possible in
the period Rx. Therefore, in the case where the cyclic
power noise as described above occurs, even if the
number of concatenated packets is increased, packets
which are not correctly reach the reception side might
occur, failing to increase the transmission efficiency. A
second embodiment is described in relation to a commu-
nication terminal device which is able to solve the prob-
lem as described above.

[0084] FIG.6isablock diagramillustrating a functional
structure of a transmission side communication terminal
device according to the second embodiment of the
present invention. In FIG. 6, elements similar to those of
the transmission side communication terminal device ac-
cording to the first embodiment are denoted by the same
reference numerals, and detailed descriptions thereof
are omitted. As shown in FIG. 6, the transmission side
communication terminal device according to the second
embodiment differs from the transmission side commu-
nication terminal device according to the first embodi-
mentin that a noise detection control section 114 is newly
added.

[0085] FIG.7isablockdiagramillustrating a functional
structure of a reception side communication terminal de-
vice according to the second embodiment of the present
invention. In FIG. 7, elements similar to those of the re-
ception side communication terminal device according
to the first embodiment are denoted by the same refer-
ence numerals, and detailed descriptions thereof are
omitted. As shown in FIG. 7, the reception side commu-
nication terminal device according to the second embod-
iment differs from the reception side communication ter-
minal device according to the first embodiment in that a
cyclic noise detection section 206 is newly added.
[0086] Described below is an operation of the commu-
nication terminal device according to the second embod-
iment.

[0087] The noise detection control section 114 deter-
mines whether a notification, which indicates that an error
rate of received packets is equal to or more than a pre-
determined value, has been received from the reception
side communication terminal device. If it is determined
that the notification, which indicates that an error rate of
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received packets is equal to or more than a predeter-
mined value, has been received, the noise detection con-
trol section 114 passes a noise detection request frame
to a transmission control section 108, thereby causing
the transmission control section 108 to transmit the noise
detection request frame to the reception side communi-
cation terminal device. This starts a transmission side
noise detection sequence. In the transmission side noise
detection sequence, the transmission side communica-
tion terminal device continuously transmits short packets
for evaluation. The transmission side communication ter-
minal device suspends data packet transmission for a
time period required for noise detection (i.e., atime period
corresponding to half a power line cycle).

[0088] In the reception side communication terminal
device having received the noise detection request
frame, the cyclic noise detection section 206 starts a re-
ception side noise detection sequence. In the reception
side noise detection sequence, the cyclic noise detection
section 206 detects an S/N ratio and an error rate from
transmitted short packets for evaluation, thereby detect-
ing a noise power level. Note that in the case where a
communication terminal device other than a set of com-
munication terminal devices implementing the noise de-
tection sequence is present on the network, if the com-
munication terminal device receives the noise detection
request frame, the communication terminal device sus-
pends its transmission operation for a time period re-
quired for noise detection (i.e., a time period correspond-
ing to half a power line cycle).

[0089] The cyclic noise detection section 206 calcu-
lates a communication enabled period R (see FIG. 5)
based on measurement data obtained by the reception
side noise detection sequence, and notifies the calculat-
ed period to the transmission side communication termi-
nal device via the medium transmission section 205.
[0090] Upon notification of the communication enabled
period R, the noise detection control section 114 notifies
the communication enabled period R to the QoS control
section 113. The QoS control section 113 calculates (R-
V)/W based on a redundant time V required for frame
transmission and a period W required for transmitting
data in a single packet, and thereafter calculates a max-
imum integer K which does not exceed (R-V)/W. If the
net maximum concatenation number Nb of the stream to
be transmitted to the communication terminal device hav-
ing detected the cyclic power noise exceeds the integer
K, the QoS control section 113 changes the net concate-
nation number Nb to the integer K. Note that the redun-
dant time V required for frame transmission is obtained
by adding a time period corresponding to the preamble
11 to a time period corresponding to the frame control
12, and the period W required for transmitting data in a
single packet is obtained by adding together a time period
required for transmitting the packet length 13 corre-
sponding to one transmission packet, a time period re-
quired for transmitting the packet location information 14,
a time period required for transmitting the transmission
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packet 15, and a time period required for transmitting the
error detection code 16. The QoS control section 113
requests the stream recognition section 102 to concate-
nate the number of packets corresponding to the
changed net maximum concatenation number Nb, and
also requests the transmission control section 108 to
transmit packets concatenated during a communication
enabled period.

[0091] As described above, in the second embodi-
ment, the communication terminal device calculates the
number of packets which can be transmitted during a
communication enabled period under the circumstance
where the cyclic power noise occurs, and sets the calcu-
lated number as the net maximum concatenation number
Nb. Thereafter, the communication terminal device con-
catenates the number of packets corresponding to the
net maximum concatenation number Nb, and transmits
the concatenated packets during the communication en-
abled period. Accordingly, the communication terminal
device ensures thataframe is transmitted such that pack-
ets reaches their destination under the circumstance
where the cyclic power noise occurs. Therefore, it is pos-
sible to provide a communication terminal device which
is able to maintain a satisfactory transmission efficiency
even under the circumstance where the cyclic power
noise occurs.

[0092] Notethatthe above-described embodiments al-
so can be realized by causing a computer to implement
a program which is able to cause the CPU to implement
the above-described process procedures stored in a stor-
age device (e.g., a ROM, a RAM, a hard disk, etc.). In
such a case, the program may be implemented after it is
stored into the storage device via a recording medium,
or may be implemented directly from the recording me-
dium. The term "recording medium" as described herein
refers to a ROM, a RAM, a semiconductor memory, such
as a flash memory, a magnetic disc memory, such as a
flexible disc, a hard disk, etc., an optical disc, such as a
CD-ROM, aDVD, or ablue-ray disc (BD), etc., ora mem-
ory card. The term "recording medium" as described
herein also refers to a communication medium including
a telephone line, a carrier path, etc.

[0093] Note that functional blocks shown in FIGs . 2,
3, 6, and 7 each may be realized as a large-scale inte-
grated (LSI) circuit. Each of the functional blocks may be
implemented as a single chip which includes a part or all
of it. The LS| circuit may be selected from the group con-
sisting of integrated circuits of various degrees of inte-
gration, e.g., an IC, a system LSI, a super LSI, an ultra
LSI, etc. Further, a technique used for realizing circuit
integration as described above is not limited to an LSI
technique, and the integrated circuit as described above
may be realized using a specialized circuit or a general-
purpose processor. It is also possible to use a field pro-
grammable gate array (FPGA), which can be pro-
grammed after manufacture, or a reconfigurable proces-
sor which is structured such that connections of circuit
cells thereof and its settings can be reconfigured. Fur-
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thermore, in the event of introduction of a new circuit
integration technique, in place of the LSI technique, due
to the advance of semiconductor technology or other rel-
evant technologies, the above-described functional
blocks may be integrated using such a new technique. It
is conceivable that biotechnology or the like is applied to
integration of the functional blocks.

[0094] Described below is an example of applying the
above embodiments to an actual network system. FIG.
8 is a diagram illustrating the entire system structure
when the communication terminal device of the present
invention is applied to high-speed power line transmis-
sion. As shown in FIG. 8, the communication terminal
device of the presentinvention is provided as an interface
between a multimedia apparatus, such as a digital tele-
vision (DTV), a personal computer (PC), aDVD recorder,
etc. , and a power line. The multimedia apparatus may
be connected to the communication terminal device of
the present invention via an IEEE 1394 interface, a USB
interface, or an Ethernet interface. With this structure, a
communication network system is structured so as to
transmit digital data, such as multimedia data, at high
speed via the power line as a communication medium.
Accordingly, unlike in the case of a conventional wired
LAN, itis possible to use a power line previously installed
at home, an office, etc., as a network line without provid-
ing a network cable anew. Therefore, convenience of
such a system is considerably high with respect to cost
and ease of installation.

[0095] In the example shown in FIG. 8, the communi-
cation terminal device of the presentinventionis provided
as an adaptor for adapting a signal interface of an existing
multimedia apparatus to a power line communication in-
terface. However, the communication terminal device of
the present invention may be included in a multimedia
apparatus, such as a personal computer, a DVD record-
er, a digital television, a home server system, etc. This
allows data to be transmitted between multimedia appa-
ratuses via their power cords. In this case, it is possible
to eliminate a wire for connecting an adaptor to the power
line, and an IEEE1394 cable or a USB cable, thereby
simplifying system wiring.

[0096] Further, in a communication network system
using the power line, connection to the Internet, a wire-
less LAN, or a conventional wired LAN can be made via
a router and/or a hub, and therefore there is no difficulty
in extending a LAN system which employs the commu-
nication network system of the present invention.
[0097] Furthermore, communication data transmitted
through the power line via power line transmission is not
intercepted unless interception is conducted via direct
connection to the power line, and therefore there is sub-
stantially no data leakage by interception which is a dis-
advantage of a wireless LAN. Accordingly, the power line
transmission is advantageous from the viewpoint of se-
curity. It goes without saying that the data transmitted
through the power line can be protected by employing
security architecture for internet protocol (IPsec), en-
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crypting content itself, or employing other digital rights
management (DRM) techniques.

[0098] As described above, by implementing a copy-
right protection function using content encryption or a
QoS function including a data loss prevention function
for preventing data los s due to packet discard, which is
achieved by the present invention, it is made possible to
implement high-quality AV content transmission via the
power line.

[0099] While the invention has been described in de-
tail, the foregoing description is in all aspects illustrative
and not restrictive. It is understood that numerous other
modifications and variations can be devised without de-
parting from the scope of the invention.

INDUSTRIAL APPLICABILITY

[0100] The present invention provides a communica-
tion terminal device, a method, a program, a recording
medium, and an integrated circuit which can increase a
transmission efficiency, while satisfying transmission
quality requirements, and therefore is advantageous
when applied to a communication network system for
transmitting/receiving a frame containing a plurality of
packets.

Claims

1. A communication terminal device for generating a
frame by concatenating a plurality of packets ob-
tained from data and/or voice packet streams, and
fortransmitting the generated frame, the device com-
prising:

a packet classification section for classifying the
packets by stream types and destinations;

a packet accumulation section for accumulating
the packets classified by the packet classifica-
tion section, so as to be separately stored based
on classification by the stream types and the
destinations;

a QoS control section for determining a trans-
mission start requirement of at least one packet
stored in the packet accumulation section based
on a QoS parameter which defines a transmis-
sion quality of a stream;

a transmission control section for determining
whether the transmission start requirement of
the at least one packet is satisfied;

a framing section for generating the frame by
concatenating the packets accumulated in the
packet accumulation section if it is determined
by the transmission control section that the
transmission start requirement is satisfied ; and
atransmission section for transmitting the frame
generated by the framing sectionto a destination
communication terminal device.
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The communication terminal device according to
claim 1, wherein

the QoS control section is operable Lo calculate a
maximum concatenation number of packets and to
determine the transmission start requirement based
on the maximum concatenation number, and

the transmission control section is operable to de-
termine that the transmission start requirement is
satisfied when the number of packets accumulated
inthe packetaccumulation section exceeds the max-
imum concatenation number.

The communication terminal device according to
claim 2, further comprising a maximum concatena-
tion number change section for changing the maxi-
mum concatenation number,

wherein the transmission section is operable to
transmit the frame over a power line, and

wherein if a cyclic power noise occurs on the power
line, the maximum concatenation number change
section changes the maximum concatenation
number to a number of packets which can be trans-
mitted within a time period in which a quantity of the
cyclic power noise is less than a predetermined val-
ue.

The communication terminal device according to
claim 3, wherein in a case where the maximum con-
catenation number is N, the time period in which the
quantity of the cyclic power noise is less than the
predetermined value is R, a redundant time period,
which is obtained by excluding a time period of data
from a total time period required for transmitting one
frame, is V, and a time period, which corresponds to
a portion of a transmission frame and is required for
transmitting data corresponding to a single packet,
is W, the maximum concatenation number change
section sets the maximum concatenation number so
as to be a value equal to or less than a maximum
integer which does not exceed (R-V)/W.

The communication terminal device according to
claim 2, wherein the transmission section is operable
to transmit the frame over a transmission line, and
the QoS control section is operable to calculate the
maximum concatenation number is based on the
QoS parameter and a status of the transmission line.

The communication terminal device according to
claim 2, wherein the transmission section is operable
to transmit the frame over a transmission line, and
the maximum concatenation number is calculated
by an external QoS controller based on the QoS pa-
rameter and a status of the transmission line.

The communication terminal device according to
claim 1, wherein
the QoS control section is operable to calculate a
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maximum delay time and to determine the transmis-
sion start requirement based on the maximum delay
time, and

the transmission control section is operable to de-
termine that the transmission start requirement is
satisfied when a difference between a time at which
the earliest transmission packet was stored and a
current time is equal to or greater than the maximum
delay time.

The communication terminal device according to
claim 7, further comprising a counter which indicates
a current time,

wherein the packet accumulation section is operable
to add the current time indicated by the counter to
each packet to be accumulated, and

wherein the transmission control section is operable
to determine whether a difference between the cur-
rent time indicated by the counter and a time added
to an earliest packet accunulated in the packet ac-
cumulation section exceeds the maximum delay
time, so as to determine whether the packets are
accumulated into the packet accumulation section
within the maximum delay time.

The communication terminal device according to
claim 7, wherein the transmission section is operable
to transmit the frame over a transmission line, and
the QoS control section is operable to calculate the
maximum delay time based on the QoS parameter
and a status of the transmission line.

The communication terminal device according to
claim 7, wherein the transmission section is operable
to transmit the frame over a transmission line, and
the maximum delay time is calculated by an external
QoS controller based on the QoS parameter and a
status of the transmission line.

The communication terminal device according to
claim 1, wherein the QoS parameter is any one of a
maximum tolerable delay time, a maximum tolerable
jitter, a maximum transmission rate, a minimum
transmission rate, a maximum continuous transmis-
sion time, and a maximum transmission suspension
time.

The communication terminal device according to
claim 1, further comprising:

a reception section for receiving a frame trans-
mitted from a different communication terminal
device;

an error detection section for detecting errors in
packets contained in the frame received by the
reception section; and

a retransmission request section for requesting
the different communication terminal device to
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retransmit an earliest packet determined by the
error detection section as having an error and
all packets following the earliest packet.

The communication terminal device according to
claim 12, wherein the framing section is operable to
add to each packet an error detection code, location
information about a location of the packet in the
frame, and a synchronization flag.

The communication terminal device according to
claim 1, further comprising:

a reception section for receiving a frame trans-
mitted from a different communication terminal
device;

an error detection section for detecting errors in
packets contained in the frame received by the
reception section; and

a retransmission request section for requesting
the different communication terminal device to
retransmit any packet determined by the error
detection section as having an error.

The communication terminal device according to
claim 14, wherein the framing section is operable to
add to each packet an error detection code, location
information about a location of the packet in the
frame, and a synchronization flag.

The communication terminal device according to
claim 1, wherein the packets are Ethernet® frames.

The communication terminal device according to
claim 1, wherein the packets are MPEG-TS packets.

A method for generating a frame by concatenating
a plurality of packets obtained from data and/or voice
packet streams, and for transmitting the generated
frame, the method comprising:

classifying the packets by stream types and des-
tinations;

accumulating the classified packets so as to be
separately stored based on classification by the
stream types and the destinations :

determining a transmission start require-
ment of at least one of the accumulated
packets based on a QoS parameter which
defines a transmission quality of a stream;
determining whether the transmission start
requirement of the atleast one packetis sat-
isfied;

generating the frame by concatenating the
accumulated packets if it is determined that
the transmission start requirement is satis-
fied; and
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transmitting the generated frame to its des-
tination.

19. A program causing a computer to generate a frame

by concatenating a plurality of packets obtained from
data and/or voice packet streams, and to transmit
the generated frame, the program causing the com-
puter to implement the steps of:

classifying the packets by stream types and des-
tinations;

accumulating the classified packets so as to be
separately stored based on classification by the
stream types and the destinations;

determining a transmission start requirement of
at least one of the accumulated packets based
on a QoS parameter which defines a transmis-
sion quality of a stream;

determining whether the transmission start re-
quirement of the at least one packet is satisfied;
generating the frame by concatenating the ac-
cumulated packets if it is determined that the
transmission start requirement is satisfied; and
transmitting the generated frame to its destina-
tion.

20. A computer-readable recording medium having

stored therein a program causing a computer to gen-
erate a frame by concatenating a plurality of packets
obtained from data and/or voice packet streams, and
to transmit the generated frame,

wherein the program causes the computer to imple-
ment the steps of:

classifying the packets by stream types and des-
tinations;

accumulating the classified packets so as to be
separately stored based on classification by the
stream types and the destinations;

determining a transmission start requirement of
at least one of the accumulated packets based
on a QoS parameter which defines a transmis-
sion quality of a stream;

determining whether the transmission start re-
quirement of the at least one packet is satisfied;
generating the frame by concatenating the ac-
cumulated packets if it is determined that the
transmission start requirement is satisfied; and
transmitting the generated frame to its destina-
tion.

21. An integrated circuit comprising a communication

terminal device as defined in claim 1.

Patentanspriiche

Kommunikationsendgeratvorrichtung zum Erzeu-
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gen eines Rahmens durch Verketten von mehreren
Paketen, die aus Daten- und/oder Sprachpaketstro-
men erhalten sind, und zum Ubertragen des erzeug-
ten Rahmens, die Vorrichtung umfassend:

einen Paketklassifizierungsabschnitt zum Klas-
sifizieren der Pakete nach Stromarten und -zie-
len;
einen Paketansammlungsabschnitt zum An-
sammeln der Pakete, die durch den Paketklas-
sifizierungsabschnitt klassifiziert sind, zum se-
paraten Speichern auf Grundlage von Klassifi-
zierung nach Stromarten und -zielen;
einen Dienstgltesteuerabschnitt zum Bestim-
men einer Ubertragungsbeginnanforderung von
zumindest einem Paket, das in dem Paketan-
sammlungsabschnitt gespeichert ist, auf Grund-
lage eines Dienstguteparameters, der eine
Ubertragungsgiite eines Stroms definiert;
einen Ubertragungssteuerabschnitt zum Be-
stimmen, ob die Ubertragungsbeginnanforde-
rung des zumindest einen Pakets erfiillt ist;
einen Rahmungsabschnitt zum Erzeugen des
Rahmens durch Verketten der Pakete, die in
dem Paketansammlungsabschnitt angesam-
melt sind, falls vom Ubertragungssteuerab-
schnitt bestimmt ist, dass die Ubertragungsbe-
ginnanforderung erfiillt ist; und
einen Ubertragungsabschnitt zum Ubertragen
des Rahmens, der durch den Rahmungsab-
schnitt erzeugt ist, an eine Zielkommunikations-
endgeratvorrichtung.
Kommunikationsendgeratvorrichtung nach An-
spruch 1, wobei
der Dienstgutesteuerabschnitt zum Berechnen einer
Verkettungshochstzahl von Paketen und zum Be-
stimmen der Ubertragungsbeginnanforderung auf
Grundlage der Verkettungshdchstzahl betriebsfahig
ist, und der Ubertragungssteuerabschnitt zum Be-
stimmen, dass die Ubertragungsbeginnanforderung
erfillt ist, wenn die Zahl von Paketen, die im Pa-
ketansammlungsabschnitt angesammelt sind, die
Verkettungshdchstzahl Uberschreitet, betriebsfahig
ist.

Kommunikationsendgeratvorrichtung nach An-
spruch 2, ferner umfassend einen Verkettungs-
héchstzahl-Anderungsabschnitt zum Andern der
Verkettungshdchstzahl,

wobei der Ubertragungsabschnitt zum Ubertragen
des Rahmens Uber eine Stromleitung betriebsfahig
ist, und

wobei der Verkettungshdchstzahl-Anderungsab-
schnitt, wenn ein zyklisches Stromrauschen in der
Stromleitung auftritt, die Verkettungshdchstzahl in
eine Zahl von Paketen abandert, die innerhalb eines
Zeitraums Ubertragen sein kann, in dem eine Menge
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des zyklischen Stromrauschens kleiner als ein vor-
gegebener Wert ist.

Kommunikationsendgeratvorrichtung nach  An-
spruch 3, wobei in einem Fall, in dem die Verket-
tungshdchstzahl Nist, der Zeitraum, in dem die Men-
ge des zyklischen Stromrauschens kleiner als der
vorgegebene Wert ist, R ist, ein redundanter Zeit-
raum, der durch Ausschlielen eines Zeitraums von
Daten aus einem Gesamtzeitraum, der zum Uber-
tragen eines Rahmens erforderlich ist, erhalten ist,
V ist, und ein Zeitraum, der einem Abschnitt eines
Ubertragungsrahmens entspricht und zum Ubertra-
gen von Daten erforderlich ist, die einem einzelnen
Paket entsprechen, W ist, der Verkettungshéchst-
zahl-Anderungsabschnitt die Verkettungshdchst-
zahl derart einstellt, dass sie ein Wert ist, der gleich
einer oder kleiner als eine Hochstganzzahl ist, die
(R-V)/W nicht tGberschreitet.

Kommunikationsendgeratvorrichtung nach  An-
spruch 2, wobei der Ubertragungsabschnitt zum
Ubertragen des Rahmens (iber eine Ubertragungs-
leiter betriebsfahig ist, und der Dienstglitesteuerab-
schnitt zum Berechnen der Verkettungshdchstzahl
auf Grundlage des Dienstgliteparameters und eines
Status der Ubertragungsleitung betriebsfahig ist.

Kommunikationsendgeratvorrichtung nach An-
spruch 2, wobei der Ubertragungsabschnitt zum
Ubertragen des Rahmens (iber eine Ubertragungs-
leitung betriebsfahig ist, und die Verkettungshéchst-
zahl durch eine externe Dienstgitesteuerung auf
Grundlage des Dienstgliteparameters und eines
Status der Ubertragungsleitung berechnet ist.
Kommunikatibnsendgeratvorrichtung nach  An-
spruch 1, wobei

der Dienstgutesteuerabschnittzum Berechnen einer
maximalen Verzégerungszeit und zum Bestimmen
der Ubertragungsbeginnanforderung auf Grundlage
der maximalen Verzégerungszeit betriebsfahig ist,
und

der Ubertragungssteuerabschnitt zum Bestimmen,
dass die Ubertragungsbeginnanforderung erfilllt ist,
wenn die Differenz zwischen einer Zeit, zu der das
friheste Ubertragungspaket gespeichert wurde, und
einer gegenwartigen Zeit gleich der oder kleiner als
die maximale Verzdgerungszeit ist, betriebsfahig ist.

Kommunikationsendgeratvorrichtung nach  An-
spruch 7, ferner umfassend einen Zahler, der eine
gegenwartige Zeit anzeigt,

wobei der Paketansammlungsabschnitt zum Addie-
ren der gegenwartigen Zeit, die durch den Zahler
angezeigt ist, zu jedem Paket, das angesammelt
werden soll, betriebsfahig ist, und

wobei der Ubertragungssteuerabschnitt zum Be-
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stimmen, ob eine Differenz zwischen der gegenwar-
tigen Zeit, die durch den Zahler angezeigt ist, und
einer Zeit, die zu einem frihesten Paket, das im Pa-
ketansammlungsabschnitt angesammelt ist, addiert
ist, die maximale Verzdgerungszeit Uberschreitet,
um zu bestimmen, ob die Pakete innerhalb der ma-
ximalen Verzdgerungszeit im Paketansammlungs-
abschnitt angesammelt werden, betriebsfahig ist.

Kommunikationsendgeratvorrichtung nach An-
spruch 7, wobei der Ubertragungsabschnitt zum
Ubertragen des Rahmens (iber eine Ubertragungs-
leitung betriebsfahig ist, und der Dienstglitesteuer-
abschnitt zum Berechnen der maximalen Verzdge-
rungszeit auf Grundlage des Dienstgiiteparameters
und eines Status der Ubertragungsleitung betriebs-
fahig ist.

Kommunikationsendgeratvorrichtung nach  An-
spruch 7, wobei der Ubertragungsabschnitt zum
Ubertragen des Rahmens (iber eine Ubertragungs-
leitung betriebsfahig ist, und die maximale Verzdge-
rungszeit durch eine externe Dienstgltesteuerung
auf Grundlage des Dienstgliteparameters und eines
Status der Ubertragungsleitung berechnet ist.

Kommunikationsendgeratvorrichtung nach An-
spruch 1, wobei der Dienstglteparameter jegliches
aus einer maximal zuldssigen Verzégerungszeit, ei-
nem maximal zuldssigen Jitter, einer maximalen
Ubertragungsrate, einer minimalen Ubertragungsra-
te, einer maximal fortlaufenden Ubertragungszeit
und einer maximalen Ubertragungsaufschubzeit ist.
Kommunikationsendgeratvorrichtung nach  An-
spruch 1, ferner umfassend:

einen Empfangsabschnitt zum Empfangen ei-
nes Rahmens, der von einer anderen Kommu-
nikationsendgeratvorrichtung Gbertragen ist;
einen Fehlererkennungsabschnitt zum Erken-
nen von Fehlern in Paketen, die in dem Rahmen
enthalten sind, der von dem Empfangsabschnitt
empfangen ist; und

einen Neulbertragungsanforderungsabschnitt
zum Anfordern der anderen Kommunikations-
endgeratvorrichtung zum erneuten Ubertragen
eines friihesten Pakets, das vom Fehlererken-
nungsabschnitt als einen Fehler aufweisend be-
stimmtist, und aller dem friihesten Paket folgen-
den Paketen.

Kommunikationsendgeratvorrichtung nach An-
spruch 12, wobei der Rahmungsabschnitt zum Hin-
zufligen zu jedem Paket eines Fehlererkennungs-
codes, Lageinformation Uber eine Lage des Pakets
in dem Rahmen und ein Synchronisations-Flag be-
triebsfahig ist.
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Kommunikationsendgeratvorrichtung nach  An-
spruch 1, ferner umfassend:

einen Empfangsabschnitt zum Empfangen ei-
nes Rahmens, der von einer anderen Kommu-
nikationsendgeratvorrichtung Ubertragen ist;
einen Fehlererkennungsabschnitt zum Erken-
nenvon Fehlern in Paketen, die in dem Rahmen
enthalten sind, der von dem Empfangsabschnitt
empfangen ist; und

einen Neulbertragungsanforderungsabschnitt
zum Anfordern der anderen Kommunikations-
endgeratvorrichtung zum erneuten Ubertragen
von jeglichem Paket, das vom Fehlererken-
nungsabschnitt als einen Fehler aufweisend be-
stimmt ist.

Kommunikationsendgeratvorrichtung nach  An-
spruch 14, wobei der Rahmungsabschnitt zum Hin-
zufligen zu jedem Paket eines Fehlererkennungs-
codes, Lageinformation iber eine Lage des Pakets
in dem Rahmen und ein Synchronisations-Flag be-
triebsfahig ist.

Kommunikationsendgeratvorrichtung nach  An-
spruch 1, wobei die Pakete Ethernet®-Rahmen sind.

Kommunikationsendgeratvorrichtung nach An-
spruch 1, wobei die Pakete MPEG-TS-Pakete sind.

Verfahren zum Erzeugen eines Rahmens durch Ver-
ketten von mehreren Paketen, die aus Daten- und/
oder Sprachpaketstromen erhalten sind, und zum
Ubertragen des erzeugten Rahmens, das Verfahren
umfassend:

Klassifizieren der Pakete nach Stromarten und
-zielen;

Ansammeln der klassifizierten Pakete zum se-
paraten Speichern auf Grundlage von Klassifi-
zierung nach den Stromarten und -zielen;
Bestimmen einer Ubertragungsbeginnanforde-
rung von zumindest einem der angesammelten
Pakete auf Grundlage eines Dienstgliteparame-
ters, der eine Ubertragungsgiite eines Stroms
definiert;

Bestimmen, ob die Ubertragungsbeginnanfor-
derung des zumindest einen Pakets erfullt ist;
Erzeugen des Rahmens durch Verketten der
angesammelten Pakete, falls bestimmtist, dass
die Ubertragungsbeginnanforderung erfiillt ist;
und

Ubertragen des erzeugten Rahmens an sein
Ziel.

Programm, das bewirkt, dass ein Rechner einen
Rahmen durch Verketten von mehreren Paketen,
die aus Daten-und/oder Sprachpaketstromen erhal-
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ten sind, erzeugt und den erzeugten Rahmen uber-
tragt, wobei das Programm bewirkt, dass der Rech-
ner folgende Schritte ausfihrt:

Klassifizieren der Pakete nach Stromarten und
-zielen;

Ansammeln der klassifizierten Pakete zum se-
paraten Speichern auf Grundlage von Klassifi-
zierung nach den Stromarten und -zielen;
Bestimmen einer Ubertragungsbeginnanforde-
rung von zumindest einem der angesammelten
Pakete auf Grundlage eines Dienstgliteparame-
ters, der eine Ubertragungsgiite eines Stroms
definiert;

Bestimmen, ob die Ubertragungsbeginnanfor-
derung des zumindest einen Pakets erflillt ist;
Erzeugen des Rahmens durch Verketten der
angesammelten Pakete, falls bestimmtist, dass
die Ubertragungsbeginnanforderung erfiillt ist;
und

Ubertragen des erzeugten Rahmens an sein
Ziel.

20. Maschinenlesbares Aufzeichnungsmedium, das

darin ein Programm gespeichert aufweist, das be-
wirkt, dass ein Rechner einen Rahmen durch Ver-
ketten von mehreren Paketen, die aus Daten- und/
oder Sprachpaketstromen erhalten sind, erzeugt
und den erzeugten Rahmen Ubertragt,

wobei das Programm bewirkt, dass der Rechner fol-
gende Schritte ausfiihrt:

Klassifizieren der Pakete nach Stromarten und
-zielen;

Ansammeln der klassifizierten Pakete zum se-
paraten Speichern auf Grundlage von Klassifi-
zierung nach den Stromarten und -zielen;
Bestimmen einer Ubertragungsbeginnanforde-
rung von zumindest einem der angesammelten
Pakete auf Grundlage eines Dienstgliteparame-
ters, der eine Ubertragungsgiite eines Stroms
definiert;

Bestimmen, ob die Ubertragungsbeginnanfor-
derung des zumindest einen Pakets erfiillt ist;
Erzeugen des Rahmens durch Verketten der
angesammelten Pakete, falls bestimmtist, dass
die Ubertragungsbeginnanforderung erfiillt ist;
und

Ubertragen des erzeugten Rahmens an sein
Ziel.

21. Integrierte Schaltung, die eine Kommunikationsend-

geratvorrichtung wie in Anspruch 1 definiert umfasst.

Revendications

Dispositif de terminal de communication destiné a
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générer une trame en concaténant une pluralité de
paquets obtenus a partir de flux de paquets de don-
nées et/ou de voix et a transmettre la trame générée,
le dispositif comprenant :

une section de classification de paquets pour
classerles paquets par types et destinations des
flux ;

une section d’accumulation de paquets pour ac-
cumuler les paquets classés par la section de
classification de paquets, afin de les stocker sé-
parément sur la base d’une classification parles
types et les destinations des flux;

une section de commande de la QoS pour dé-
terminer une exigence de début de transmission
d’au moins un paquet stocké dans la section
d’accumulation de paquets sur la base d’un pa-
ramétre de QoS qui définit une qualité de trans-
mission d’un flux ;

une section de commande de transmission pour
déterminer si 'exigence de début de transmis-
sion de I'au moins un paquet est satisfaite ;
une section de tramage pour générer la trame
par concaténation des paquets accumulés dans
la section d’accumulation de paquets si la sec-
tion de commande de transmission détermine
que l'exigence de début de transmission est
satisfaite ; et

une section de transmission pour transmettre la
trame générée par la section de tramage vers
un dispositif de terminal de communication des-
tinataire.

Dispositif de terminal de communication selon la re-
vendication 1, dans lequel

la section de commande de la QoS peut fonctionner
pour calculer un nombre maximal de concaténations
de paquets et pour déterminer I'exigence de début
de transmission sur la base du nombre maximal de
concaténations, et

la section de commande de transmission peut fonc-
tionner pour déterminer que I'exigence de début de
transmission est satisfaite lorsque le nombre de pa-
quets accumulés dans la section d’accumulation de
paquets dépasse le nombre maximal de concaténa-
tions.

Dispositif de terminal de communication selon la re-
vendication 2, comprenant en outre une section de
changement de nombre maximal de concaténations
pour modifier le nombre maximal de concaténations,
dans lequel la section de transmission peut fonction-
ner pour transmettre la trame sur une ligne de puis-
sance, et

dans lequel si un bruit de puissance cyclique se pro-
duit sur la ligne de puissance, la section de change-
ment de nombre maximal de concaténations modifie
le nombre maximal de concaténations a un nombre
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de paquets qui peuvent étre transmis dans une du-
rée dans laquelle une quantité de bruit de puissance
cyclique est inférieure a une valeur prédéterminée.

Dispositif de terminal de communication selon la re-
vendication 3, dans lequel dans un cas ou le nombre
maximal de concaténations est N, la durée dans la-
quelle la quantité de bruit de puissance cyclique est
inférieure ala valeur prédéterminée estR, une durée
redondante, qui est obtenue en excluant une durée
de données d’'une durée totale nécessaire pour
transmettre une trame, est V, et une durée, qui cor-
respond a une partie d’'une trame de transmission
et est nécessaire pour la transmission de données
correspondant a un seul paquet, est W, la section
de changement de nombre maximal de concaténa-
tions regle le nombre maximal de concaténations a
une valeur inférieure ou égale a un nombre entier
maximal qui ne dépasse pas (R-v) /w.

Dispositif de terminal de communication selon la re-
vendication 2, dans lequel la section de transmission
peut fonctionner pour transmettre la trame par une
ligne de transmission, et la section de commande
de la QoS peut fonctionner pour calculer le nombre
maximal de concaténations surla base du paramétre
de QoS et d'un état de la ligne de transmission.

Dispositif de terminal de communication selon la re-
vendication 2, dans lequel la section de transmission
peut fonctionner pour transmettre la trame sur une
ligne de transmission, et le nombre maximal de con-
caténations est calculé par un contréleur de QoS
externe sur la base du paramétre de QoS et d’un
état de la ligne de transmission.

Dispositif de terminal de communication selon la re-
vendication 1, dans lequel

la section de commande de la QoS peut fonctionner
pour calculer un temps de retard maximal et pour
déterminer I'exigence de début de transmission sur
la base du temps de retard maximal, et

la section de commande de transmission peut fonc-
tionner pour déterminer que I'exigence de début de
transmission est satisfaite lorsque la différence entre
un temps auquel le paquet de transmission le plus
précoce a été stockeé et le temps actuel est supérieur
ou égal au temps de retard maximal.

Dispositif de terminal de communication selon la re-
vendication 7, comprenant en outre un compteur qui
indique le temps actuel,

dans lequel la section d’accumulation de paquets
peut fonctionner pour ajouter le temps actuel indiqué
par le compteur a chaque paquet a accumuler, et
danslequellasection de commande de transmission
peut fonctionner pour déterminer si une différence
entre le temps actuel indiqué par le compteur et un
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temps ajouté au paquet le plus précoce accumulé
dans la section d’accumulation de paquets dépasse
le temps de retard maximal, afin de déterminer siles
paquets sont accumulés dans la section d’accumu-
lation de paquets dans le temps de retard maximum.

Dispositif de terminal de communication selon la re-
vendication 7, dans lequel la section de transmission
peut fonctionner pour transmettre la trame sur une
ligne de transmission, et la section de commande
QoS peut fonctionner pour calculer le temps de re-
tard maximal sur la base du paramétre de QoS et
d’'un état de la ligne de transmission.

Dispositif de terminal de communication selon la re-
vendication 7, dans lequel la section de transmission
peut fonctionner pour transmettre la trame sur une
ligne de transmission, et le temps de retard maximal
est calculé par un contrleur de QoS externe sur la
base du parameétre de QoS et d’un état de la ligne
de transmission.

Dispositif de terminal de communication selon la re-
vendication 1, dans lequel le paramétre de QoS est
n’importe lequel parmi un temps de retard tolérable,
une gigue maximale tolérable, une vitesse de trans-
mission maximale, un débit de transmission minimal,
un temps de transmission en continu maximal, et un
temps de suspension de transmission maximal.

Dispositif de terminal de communication selon la re-
vendication 1, comprenant en outre :

une section de réception pour recevoir une tra-
me transmise a partir d’un dispositif de terminal
de communication différent ;

une section de détection d’erreurs pour détecter
des erreurs dans des paquets contenus dans la
trame regue par la section de réception ; et
une section de demande de retransmission pour
demander au dispositif de terminal de commu-
nication différent de retransmettre un paquet le
plus précoce déterminé par la section de détec-
tion d’erreurs comme étant un paquet ayant une
erreur et tous les paquets qui suivent le paquet
le plus précoce.

Dispositif de terminal de communication selon la re-
vendication 12, dans lequel la section de tramage
peut fonctionner pour ajouter a chaque paquet un
code de détection d’erreurs, des informations de lo-
calisation sur un emplacement du paquet dans la
trame, et un drapeau de synchronisation.

Dispositif de terminal de communication selon la re-
vendication 1, comprenant en outre :

une section de réception pour recevoir une tra-
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me transmise a partir d’'un dispositif de terminal
de communication différent ;

une section de détection d’erreurs pour détecter
des erreurs dans des paquets contenus dans la
trame recgue par la section de réception ; et
une section de demande de retransmission pour
demander au dispositif de terminal de commu-
nication différent de retransmettre un paquet dé-
terminé par la section de détection d’erreurs
comme étant un paquet ayant une erreur.

Dispositif de terminal de communication selon la re-
vendication 14, dans lequel la section de tramage
peut fonctionner pour ajouter a chaque paquet un
code de détection d’erreur, des informations de lo-
calisation d’un emplacement du paquet dans la tra-
me, et un drapeau de synchronisation.

Dispositif de terminal de communication selon la re-
vendication 1, dans lequel les paquets sont des tra-
mes Ethernet®.

Dispositif de terminal de communication selon la re-
vendication 1, dans lequel les paquets sont des pa-
quets MPEG-TS.

Procédé pour générer une trame en concaténant
une pluralité de paquets obtenus a partir de flux de
paquets de données et/ou de voix, et pour transmet-
tre latrame générée, le procédé comprenant le fiait :

de classer les paquets par types et destinations
des flux ;

d’accumuler les paquets classés afin de les
stocker séparément sur la base d'une classifi-
cation par types et destinations des flux ;

de déterminer une exigence de début de trans-
mission d’au moins un des paquets accumulés
sur la base d’'un paramétre de QoS qui définit
une qualité de transmission d’un flux ;

de déterminer si I'exigence de début de trans-
mission de I'au moins un paquet est satisfaite ;
de générer la trame en concaténant les paquets
accumulés si on détermine que I'exigence de
début de transmission est satisfaite ; et

de transmettre la trame générée vers sa desti-
nation.

Programme amenant un ordinateur a générer une
trame en concaténant une pluralité de paquets ob-
tenus a partir de flux de paquets de données et/ou
de voix, et de transmettre la trame généréee, le pro-
gramme amenant 'ordinateur a exécuter les étapes
qui consistent a .

classer des paquets par types et destinations
des flux
accumuler les paquets classés afin de les stoc-
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ker séparément sur la base d’une classification
par les types et les destinations des flux ;
déterminer une exigence de début de transmis-
sion d’au moins un des paquets accumulés sur
la base d’'un paramétre de QoS qui définit une
qualité de transmission d’un flux ;

déterminer si 'exigence de début de transmis-
sion de I'au moins un paquet est satisfaite ;
générer la trame en concaténant les paquets
accumulés si on détermine que I'exigence de
début de transmission est satisfaite ; et
transmettre la trame générée vers sa destina-
tion.

20. Support d’enregistrement lisible par ordinateur dans

lequel est stocké un programme amenant un ordi-
nateur a générer une trame en concaténant une plu-
ralité de paquets obtenus a partir de flux de paquets
de données et/ou de voix, et de transmettre la trame
générée,

dans lequel le programme améne l'ordinateur a exé-
cuter les étapes qui consistent a .

classer des paquets par types et destinations
des flux

accumuler les paquets classés afin de les stoc-
ker séparément sur la base d’une classification
par les types et les destinations des flux ;
déterminer une exigence de début de transmis-
sion d’au moins un des paquets accumulés sur
la base d’'un paramétre de QoS qui définit une
qualité de transmission d’un flux ;

déterminer si I'exigence de début de transmis-
sion de I'au moins un paquet est satisfaite ;
générerlatrame par en concaténantles paquets
accumulés si on détermine que I'exigence de
début de transmission est satisfaite ; et
transmettre la trame générée vers sa destina-
tion.

21. Circuit intégré comprenant un dispositif de terminal

de communication tel que défini dans la revendica-
tion 1.
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